Background: Diagnosis and treatment of incurable cancer as a life-changing experience evokes difficult existential questions. Aim: A structured reflection could improve patients' quality of life and spiritual well-being. We developed an interview model on life events and ultimate life goals and performed a randomized controlled trial to evaluate the effect thereof on quality of life and spiritual well-being. Design: The intervention group had two consultations with a spiritual counselor. The control group received care as usual. EORTC QLQ-C15-PAL and the FACIT-sp were administered at baseline and 2 and 4 months after baseline. Linear mixed model analysis was performed to test between-group differences over time. Participants: Adult patients with incurable cancer and a life expectancy ⩾6 months were randomized in a 1:1 ratio to the intervention or control group. Results: A total of 153 patients from six different hospitals were included: 77 in the intervention group and 76 in the control group. Quality of life and spiritual well-being did not significantly change over time between groups. The experience of Meaning/Peace was found to significantly influence quality of life (β = 0.52, adj. R 2 = 0.26) and satisfaction with life (β = 0.61, adj. R 2 = 0.37). Conclusion: Although our newly developed interview model was well perceived by patients, we were not able to demonstrate a significant difference in quality of life and spiritual well-being between groups. Future interventions by spiritual counselors aimed at improving quality of life, and spiritual well-being should focus on the provision of sources of meaning and peace.
Introduction
In times of a severe illness, sources of hope, meaning and peace are of extra importance to patients' well-being. 1 Patients with incurable cancer are known to re-evaluate what is important in life and gain a clearer perception on the meaning of life. 2, 3 The process of seeking and expressing meaning and purpose in life and the experience of connectedness to others, the self, nature, the moment, and a higher being are taken together in the concept of spirituality. 4 The importance of spirituality in dealing with a terminal illness is increasingly recognized. 5 The definition of palliative care by the World Health Organization includes spirituality, and accordingly, several national palliative care guidelines outline spiritual care as a domain of palliative care. 6 Several studies have shown the importance of spiritual care in advanced cancer patients. [7] [8] [9] [10] Nevertheless, patients' spirituality is still underappreciated in the palliative, oncological setting and cancer patients were found to have unmet spiritual needs. 11 Several ways to provide spiritual care are available, ranging from spiritually focused psychotherapy 12 to handling prayer requests. 13 However, given the relevance of spiritual care to assist in finding meaning and purpose in life, interventions based on a narrative approach directed at meaning-making may be most promising. [14] [15] [16] [17] In the process of finding meaning and purpose in life, the concept of life goals is of utmost importance. [18] [19] [20] Life goals entail people's ultimate values and interests, and their innermost motivations. 21, 22 In order to fulfill the need for effective spiritual care, we developed an intervention in which patients' spirituality is addressed in a structured manner, using a narrative approach directed at meaning-making in search for important life events and ultimate life goals. This model takes into account the experiences people may have when they are confronted with unexpected life events. The way people react to these unexpected events tells us something about their underlying (ultimate) life goals. Here, we investigated the effect of this newly developed spiritual counselor-assisted structured interview on quality of life (QoL) and spiritual well-being (SWB) of cancer patients. 23 Importantly, although numerous studies have shown relationships between SWB and QoL, questions pertaining to the nature and direction of this relationship still remain unanswered. 24 This randomized controlled trial (RCT) also gives us the opportunity to explore the relationship between SWB and QoL in our study population.
Methods

Study sample
A comprehensive protocol of this study was published previously. 23 In brief, patients ⩾18 years of age with advanced cancer not amenable to curative treatment were eligible for participation if they had a life expectancy of ⩾6 months. Exclusion criteria were a Karnofsky Performance Score < 60, insufficient command of the Dutch language, and current psychiatric diseases. Eligible patients were invited by their own oncologist or oncology nurse and asked if the researcher could inform them about the study details. All patients gave written informed consent.
Study protocol
Patients from six different hospitals were recruited, including two academic hospitals and one categorical hospital. The Medical Ethics Review Committee of the Academic Medical Center Amsterdam confirmed that the Medical Research Involving Human Subjects Act (WMO) did not apply to our study and therefore an official approval of this study by the committee was not required. After informed consent, a baseline assessment took place including an evaluation of QoL and SWB. Within 2 weeks after baseline assessment, patients were randomized to the intervention or the control group (care as usual). Patients assigned to the intervention group had two consultations at the hospital where they were treated with a spiritual counselor who received a specific training for the interview model. Each spiritual counselor received about the same number of referrals, between 10 and 12 patients. The consultations were audio recorded by the spiritual counselors and send to the research team (R.K. and M.S.-R.). They evaluated the consultations and provided feedback if necessary, ensuring ongoing quality of the intervention. Two and four months after randomization, patients of both groups completed questionnaires regarding QoL, SWB, satisfaction with life (SwL), anxiety, depression, and religion/spirituality.
Randomization
Randomization was performed online via a secure Internet facility in a 1:1 ratio by the TENALEA Clinical Trial Data Management System using randomly permuted blocks with maximum block size 4 within strata formed by seven spiritual counselors.
Intervention
We developed an interview model for an assisted, structured reflection on important life events and life goals, which was supported by an e-application on an iPad. 23 The assisted reflection was carried out in two consultations of 1 hour each with a spiritual counselor, based on previous research in life goals and experiences of contingency. 25, 26 In the first consultation, patients discussed important life events and defined life goals. The spiritual counselor analyzed the consultation for possible tension or coherence between life events and life goals, as described previously 21 and discussed the findings with the patient in the second consultation, using the iPad. After the second consultation, patients received a handout with a schematic representation of their life events and life goals. The spiritual counselors were all experienced in the practice of providing spiritual care in a hospital setting (mean years working in a hospital: 12.5). They were extensively trained in using the model as described elsewhere. 27 
Outcome measures
The main outcome was overall QoL and SWB. Overall QoL was assessed with EORTC QLQ C15-PAL, a shortened version of the EORTC QLQ C30, designed for use in the palliative care setting. 28 The one-item scale ranges from 0 to 100, with a higher score indicating better QoL. SWB was assessed by the FACIT-sp12 using the subscale Meaning/ Peace, ranging from 0 to 32, in which a higher score indicates a better SWB. 29 Other outcomes were the subscale Faith from the FACIT-sp12 ranging from 0 to 16, SwL measured by The Satisfaction with Life Scale ranging from 5 to 35 with a score >20 indicating satisfaction. 30 Anxiety and Depression were assessed by the Hospital Anxiety and Depression Scale, ranging from 0 to 21. A score of ⩾11 indicates a clinical level of anxiety and/or depression. 31 After the two consultations, patients' satisfaction with the intervention was assessed by an evaluation form where the patients could rate their experiences with the spiritual counselor, the consultations themselves, the iPad and the hand-out on a scale from 1 "not satisfied" to 5 "satisfied." Additional space was provided to elaborate on their answers. At baseline, demographic data, including data on religious/spiritual background, as well as medical data, including tumor type, time since diagnosis, and treatments were collected.
Statistical analyses
The sample size was calculated using the software G*Power with the aim to detect a small clinical significant effect (effect size f = 0.10) on the main outcome overall QoL. 32, 33 The desired statistical power is 80%, with a two-side significance of 5%, standard deviation of 25.6, mean of 56.3, and the correlation between repeated assessments of r = 0.63. 34, 35 We expected a drop out of 20%, therefore a sample of 153 patients was needed. 36 Descriptive statistics were used to describe participants' demographics at baseline. Questionnaires were scored according to the respective manuals. Missing data patterns of baseline, post and follow-up were analyzed with the Little's Missing Completely At Random (MCAR) test to verify if data were missing completely at random. Missing data were imputed if more than 50% of the item responses within a scale was present and only case by case if there was a credible reason to believe that the data could be imputed by the mean of the questionnaire. To examine if the data were normally distributed, we visually inspected histograms and normality Q-Q Plots. To detect differences between the control group and the intervention group in the primary outcome measures over baseline, post-and follow-up measurement, we conducted a linear mixed model analysis. We included only two fixed parameters: time and group, and the covariance structures were set to compound symmetry. Subgroup analyses were performed using the linear mixed model over time between two groups, for men/women, young (18-54 years)/old (⩾55 years), chemo/no-chemo, and reported religious/ non-religious status.
To explore which factors were associated with the primary outcomes QoL and SWB in the entire patient population, we selected relevant factors based on the literature: age, gender, education, marital status, cancer type, treatment, anxiety, and depression. [37] [38] [39] We also examined the association of SWB with QoL in the entire patient population at baseline, to explore unanswered questions pertaining to the nature and direction of this association. SWB was examined using the two subscales of the FACIT-sp: Meaning/Peace and Faith. Faith was explored as an intermediate variable for Meaning/Peace and Meaning/Peace as an independent as well as an intermediate variable for QoL. [40] [41] [42] To explore the influence of the relevant factors on Meaning/Peace and the influence of Meaning/Peace on QoL, we conducted a multiple linear regression analysis using the enter method. Furthermore, we calculated the most ideal cut-off score of Meaning/ Peace using a receiver operating characteristic curve (ROC) analysis to discriminate between high and low QoL. The cutoff score was determined at 22.9 for Meaning/ Peace on a categorical QoL scale (<56.3 = 1 low QoL, >56.3 = 0 high QoL). 38 The area under the curve (AUC) was determined at 0.85, with a sensitivity of 68.5% and specificity of 92.3%, indicating a "good" test. 43 Thereafter, we conducted uni-and multivariable logistic regression analyses to determine the magnitude of effect of Meaning/Peace on QoL, adjusted for covariates. IBM SPSS Statistics version 23 was used for all analyses and p < 0.05 was considered to be statistically significant.
Results
Study population
Between July 2014 and March 2016, 153 advanced cancer patients from six different hospitals across The Netherlands were included in the study. In total, 77 patients were randomized to the intervention group and 76 for the control group, respectively. Patient characteristics are shown in Table 1 . Of the 153 included patients, 77 (50%) were female and the mean age was 62 years (SD = 10.5, range: 24-85), which can be considered representative of the Dutch population with cancer. 44 Patient characteristics were well balanced between the control and the intervention group. Baseline measurements were performed in all 153 patients; no patients declined study participation between randomization and the baseline measurement. Two months later at the posttest, 31 patients (20%) dropped-out of the study, mostly because of worsening illness or death. In the intervention group, two patients were excluded from the study because of intervention bias, as they requested extra conversations with the spiritual counselor for severe issues that came up in the first consultation. A total of 109 patients (71%) completed the questionnaire at 4-month follow-up (see Figure 1) . The Little's MCAR test showed that data were missing completely at random. Missing data were imputed with the mean in all questionnaires, except for the questionnaire on images of god, because more than 50% of the item responses within a scale was absent so they remained missing.
Content of the consultations
A total of 760 life events were mentioned by the group of 77 patients who received the intervention (mean = 8.9, SD = 3.66). The life events were related to family including parents/siblings/children (n = 123), (former) spouse (n = 90), and the birth of children (n = 78). Other frequently mentioned life events were related to cancer (n = 120) and education/work (n = 113). The patient's own death (n = 19) and birth (n = 18) were mentioned with almost equal frequency. In discussing life goals with the spiritual counselor, a total of 297 life goals were formulated, subdivided into direct goals (n = 14), valuable goals (n = 188), and ultimate goals (n = 95). Direct goals referred to travel plans, hobbies, work, and having fun with others. Valuable goals most frequently regarded the family, being a good husband/wife/parent, enjoying time with loved ones, and being healthy. Ultimate goals were phrased as spreading love, making the world a better place and living a more conscious life.
Patients' satisfaction with the intervention
A total of 54 (70%) patients completed the evaluation form. In total, 82% of these patients would recommend this intervention to others: it is good to look at your life with an "outsider," it creates insight into one's life and it helps obtaining a clear vision on one's values. Patients rated their experiences with the spiritual counselor on a scale from 1 to 5 with a mean score of 4.5 (0.7 SD, range = 3-5). The consultations were rated 4.3 (0.8 SD, range = 3-5), the handout patients received after the two consultations 3.7 (0.9 SD, range = 1-5) and their experiences with the iPad 3.5 (1.2 SD, range = 1-5). The lower scores for the iPad were mainly due to poor Internet connection that hampered the use of the application and therefore disturbed the consultations. Patients' overall satisfaction with the intervention was similar among the different spiritual counselors (data not shown).
Primary outcomes: quality of life and SWB
At baseline, mean overall QoL was 74.3 (18.2 SD). Baseline SWB had a mean score on the subscale Meaning/Peace of 22.7 (5.4 SD) and Faith of 5.6 (4.7 SD). No statistically significant differences were found in overall QoL, SWB, or SwL between the intervention and the control group over time (Table 2 ). Neither were statistically significant differences observed between subgroups of men/women, young (18-54 years)/old (⩾55 years), chemo/no-chemo, and religious/non-religious. Also no substantial differences were observed in outcomes per spiritual counselor; however, these groups were too small to submit to statistical analysis (see Table 3 ). Note that due to space limitation, not all secondary or tertiary outcomes are discussed in this article.
Explorative analysis
Using multiple regression analysis with the enter approach, the post hoc explorative analysis showed direct and indirect effects on the primary outcomes QoL and SWB. The latter was subdivided into two subscales: Meaning/ Peace and Faith. Out of all the outcome measures examined, Depression, Anxiety, and Faith were found significantly associated with Meaning/Peace (adj. R 2 = 0.47).
Meaning/Peace was significantly associated with QoL (adj. R 2 = 0.41) and SwL (adj. R 2 = 0.56) (see Table 4 ). To evaluate the magnitude of effect, Cohen's f2 can be used, that is, 0.02 = small, 0.15 = medium, and 0.35 = large. 45, 46 For Meaning/Peace, Cohen's f2 = 0.88, Quality of Life f2 = 0.69, 
Discussion
This is the first randomized study evaluating the effect of two structured reflections discussing life events and life goals on QoL and SWB in patients with advanced cancer. Contrary to our expectations, we found no differences in QoL and SWB between the intervention and control group. Two main reasons for the lack of efficacy could be identified. First, our intervention involved two 1-h sessions. This time investment may have been too short to evoke a major change in patients' way of looking at their lives. A spiritual intervention may be more effective when it takes into account the ongoing process of defining and reconstructing one's life story and this process may not be sufficiently stimulated by a brief intervention. 47 This is especially true QoL: quality of life; SWB: spiritual well-being. A multiple regression analysis was used with an enter approach. a The higher the absolute value of the beta, the more influential the independent variable on the dependent variable.
considering that QoL is also determined by other factors, such as symptoms induced by treatment or the progression of disease which may alter QoL significantly in the course of time. When looking at QoL over time between both groups (see Table 2 ), the outcomes are quite surprising. Within the control group the overall QoL deteriorates, while the intervention group has a rather high overall QoL at time point three. These changes are mainly due to the drop out of patients who had a poorer QoL to start with. Especially in palliative patients, it is quite hard to establish a meaningful difference in QoL. Although we believe that both QoL and SWB are important concepts to take into account, more focused outcome measures are required that take into account subtle changes in life evaluation. Second, the interview model of our intervention is aimed at stimulating patients' own reflection and reconstruction of the life event in accordance with their life view in order to improve well-being. We did not include concrete sources that could have provided patients with meaning. Offering a reflection only may be insufficient to directly improve the well-being of our patient population. 5 Of note, reflecting on a life event and successful integrating it into one's life is, at least in part, determined by one's worldview. [47] [48] [49] [50] This worldview functions as a framework in which the meaning-making takes place and sources of meaning are located, varying from commitment to spiritual practices to engagement in volunteer work. 51 Considering the relatively low baseline scores for Meaning/Peace and Faith, our patient population may not have had access to a sufficiently broad spectrum of meaningful sources. 52, 53 As shown in our explorative analysis, the experience of Meaning/Peace is of significant value to patients' well-being. Therefore, future intervention studies may be improved by including ways to access sources of meaning, for example, by pieces of art, movies, or poems, which may help patients to define and attribute meaning to their lives. 54 Importantly, the outcomes of the exploratory regression analyses lead to a new conceptual model for understanding the relationship between QoL and SWB, as shown in Figure 2 . A reasonably large group of studies suggests that SWB significantly contributes to QoL by providing meaning and peace. 29, 55, 56 There are, however, also studies suggesting that the association between SWB and QoL is more complex and indirect. 41 From our regression analysis, we may conclude that Meaning/Peace is significantly associated with QoL, even after adjustment for covariates. This finding implies that by improving Meaning/Peace also QoL will increase. We have yet to explore which patients will benefit most of an increased experience of Meaning/Peace in order to offer personalized interventions.
Furthermore, despite the lack of statistically significant outcomes for the effect of the intervention, more than 80% of patients from the intervention group would recommend this intervention to people they knew because it gave them insight into their lives and helped them to get a clearer vision on their values. This finding is important while it shows the need for structured spiritual interventions that is currently not provided in the regular healthcare system for palliative cancer patients. Other studies have shown that life reflection can be related to the accumulation of self-insight and personal growth 57 and suggests that QoL and SWB might not be the only relevant outcome measures to take into account for our patients. 58 We do however believe that both QoL and SWB are important concepts to take into account especially in palliative care. Nevertheless, new outcome measures that are sensitive to spiritual interventions and relevant to healthcare are urgently needed. Finally, it is also worthy to note that the intervention did not cause any harm to the participating patients. 
Strengths and limitations
First, the effect of the intervention is largely determined by the quality of the consultations by the spiritual counselor. Therefore, we have put much effort in the training of the spiritual counselors. 27 We only started the RCT when both the spiritual counselor and the research team were confident of their ability to perform the intervention. Also, we did not find significant differences in patients' outcomes among spiritual counselors, nor did we find significant differences in patients' evaluations of the intervention. Second, our study was carried out in the Netherlands; therefore, the generalization of our study results may be limited by the context of Western Europe. This implies that the effect of our intervention may have been different in, for example, patients from the United States. Recently, we found that although four different modes of relating to contingency that we found in a Dutch study population can also be found in an American advanced cancer patient population, differences were found in the extend by which American patients described the fourth mode of relating to contingency, that is, the "receiving" mode. 59, 60 This could suggest that American patients could be more open to the intervention that we developed. Furthermore, the generalization of our results may be limited by an overrepresentation in our study population of patients who are willing to talk about their life. Unfortunately, we do not have information on the patients that were asked by the physicians to participate in this study, but declined participation. A strength was the involvement in multiple centers, including academic and non-academic hospitals which improve the generalizability of our results compared to single-center studies. Another strength was the randomization, precluding bias in assigning patients to the intervention or control group. Finally, 50% of our study population was male, and we regard this as a strong point of our study because women are often over-represented in spiritual studies because of their affinity with the subject. 61 
Conclusion
In conclusion, although the intervention was well perceived by patients and spiritual counselors, no significant difference in QoL and SWB was demonstrated between intervention and control groups. Future interventions by spiritual counselors aimed at improving QoL and SWB should focus on the provision of sources of meaning and peace.
